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ABSTRAK 

ANALISIS KELAYAKAN INVESTASI PEMBELIAN MESIN CETAK 

OFFSET PADA PERCETAKAN RAMA KUSUMA  

DI SURABAYA 

Percetakan Rama Kusuma merupakan sebuah usaha perseorangan yang 

bergerak di bidang jasa percetakan yang berdiri sejak bulan maret tahun 2010 yang 

berada di Jl. Petemon IV No. 91, Petemon, Kecamatan Sawahan, Kota Surabaya. 

Terdapat 3 mesin, dari ketiga mesin tersebut sering mengalami kerusakan yakni 

Mesin cetak offset dengan waktu kerusakan 2100 menit.. Penelitian akan 

memberikan usulan model perawatan sehingga dapat meminimalisir waktu 

kerusakan pada mesin dan untuk mengetaui apakah rencana investasi mesin cetak 

tersebut menguntungkan dimasa yang akan datang. Metode yang digunakan 

penelitian ini yakni menggunakn metode Modularity Design, untuk menganalisa 

tingkat keandalan mesin cetak offset sehingga umur mesin dapat bertahan lebih lama 

dan proses produksi dapat berjalan lebih lancar. Dari hasil perhitungan, didapatkan 

hasil bahwa total biaya pemeliharaan preventive dengan reliability adalah 

Rp.12.750.237,83 biaya pemeliharaan preventive modular design berbasis waktu 

adalah Rp.12.309.465,88 dan biaya pemeliharaan preventive modular design 

berbasis sebab-akibat adalah Rp.12.734.861,58 Metode pemeliharaan yang memiliki 

biaya pemeliharaan paling rendah yakni, metode preventive modular design berbasis 

waktu. Modul perawatan yang dihasilkan yakni sebagi berikut : Modul 1 (Roll Air + 

Roll Tinta), Modul 2 (Roll Tarik), Modul 3 (Roll Blanket) dan Modul 4 (Roll Plat). 

Biaya yang akan dikeluarkan jika menerapkan metode ini adalah sebesar 

Rp.12.309.465,88 per tahun. Dari hasil perhitungan kelayakan investasi, didapatkan 

hasil bahwa pada payback period untuk mesin cetak offset 2 bulan investasi mesin 

cetak tersebut dapat diterima untuk perhitungan NPV sebesar Rp.54.174.739 

menunjukkan layak investasi mesin cetak dan perhitungan IRR 30%  yakni layak 

untuk investasi. 

 

Kata Kunci : Mesin Cetak Offset, Modularity Design, Kelayakan Ivestasi 
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ABSTRACT 

FEASIBILITY ANALYSIS OF INVESTMENT OF PURCHASE OF OFFSET 

PRINTING MACHINE AT RAMA KUSUMA PRINTING IN SURABAYA 

Rama Kusuma Printing is an individual business engaged in printing 

services which was established in March 2010 located on Jl. Petemon IV No. 91, 

Petemon, Sawahan District, Surabaya City. There are 3 machines, of the three 

machines that often experience damage, namely the offset printing machine with a 

breakdown time of 2100 minutes. The study will provide a proposed maintenance 

model so as to minimize the time of damage to the machine and to find out whether 

the investment plan for the printing press is profitable in the future. The method used 

in this research is the Modularity Design method, to analyze the reliability of the 

offset printing machine so that the machine's life can last longer and the production 

process can run more smoothly. From the calculation results, it is found that the 

total cost of preventive maintenance with reliability is Rp. 12.750.237,83, the cost of 

maintaining a time-based preventive modular design is Rp. 12.309.465,88 and the 

cost of maintaining a causal modular design is Rp.12.734 .861,58 The maintenance 

method that has the lowest maintenance cost is the time-based preventive modular 

design method. The treatment modules produced are as follows: Module 1 (Air Roll 

+ Ink Roll), Module 2 (Pull Roll), Module 3 (Roll Blanket) and Module 4 (Roll 

Plate). The cost that will be incurred if applying this method is Rp.12.309.465,88 per 

year. From the results of the calculation of investment feasibility, the results show 

that the payback period for the offset printing machine is 2 months for the NPV 

calculation of Rp. 54.174.739 and the IRR calculation of 30% which is feasible for 

investment. 

Keywords: Offset Printing Machine, Modularity Design, Feasibility of Investment. 

 

 

 

 

 

 



 

xi 

 

DAFTAR ISI 

 

HALAMAN PENGESAHAN .................................................................................. iv 

LEMBAR PENETAPAN PANITIA PENGUJI ........................................................ v 

LEMBAR PERNYATAAN KEASLIAN TUGAS AKHIR .................................... vi 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI ................................... vii 

KATA PENGANTAR .......................................................................................... viii 

ABSTRAK ............................................................................................................... ix 

ABSTRACT ................................................................................................................ x 

DAFTAR ISI ............................................................................................................ xi 

DAFTAR TABEL .................................................................................................. xiv 

DAFTAR GAMBAR .............................................................................................. xv 

BAB I PENDAHULUAN ......................................................................................... 1 

1.1 Latar Belakang ............................................................................................. 1 

1.2 Rumusan Masalah ........................................................................................ 5 

1.3 Tujuan Penelitian .......................................................................................... 6 

1.4 Manfaat Penelitian ........................................................................................ 6 

1.5 Batasan dan Asumsi ..................................................................................... 6 

1.5.1 Batasan ............................................................................................... 6 

1.5.2 Asumsi ............................................................................................... 6 

BAB II TINJAUAN PUSTAKA ............................................................................... 7 

2.1 Perawatan (Maintenance) ............................................................................. 7 

2.1.1 Pengertian Perawatan (Maintenance) ................................................ 7 

2.1.2 Tujuan Perawatan (Maintenance) ...................................................... 7 

2.1.3 Jenis – Jenis Perawatan ...................................................................... 7 

2.1.4 Kegiatan Perawatan ............................................................................ 9 

2.2 Model Distribusi ........................................................................................... 9 

2.3 Keandalan (Reliability) ............................................................................... 11 

2.3.1 Definisi Keandalan ........................................................................... 11 

2.3.2 Fungsi Keandalan ............................................................................. 12 

2.3.3 Mengukur Keandalan ....................................................................... 13 

2.4 Modularity Design ...................................................................................... 14 



 

xii 

 

2.5 Fault Tree Analysis .................................................................................... 16 

2.6 Penilaian Investasi ...................................................................................... 17 

2.7 Penelitian Terdahulu ................................................................................... 18 

BAB III METODE PELAKSANAAN ................................................................... 23 

3.1 Tahap Penelitian ......................................................................................... 23 

3.1.1 Alur penelitian .................................................................................. 23 

3.1.2 Tempat Penelitian ............................................................................ 26 

3.2 flowchart ..................................................................................................... 26 

3.3 Jadwal Penelitian ........................................................................................ 27 

BAB IV PENGUMPULAN DAN PENGOLAHAN DATA .................................. 29 

4.1 Pengumpulan Data ..................................................................................... 29 

4.1.1 Data komponen mesin cetak offset .................................................. 29 

4.1.2 Data waktu antar kerusakan dan lama waktu perbaikan mesin ........ 29 

4.1.3 Data downtime mesin cetak offset ................................................... 31 

4.2 Pengolahan Data ......................................................................................... 32 

4.2.1 Penentuan Komponen Kritis ............................................................ 32 

4.2.2 Analisis Pemilihan Distribusi ........................................................... 32 

4.2.3 Perhitungan MTTF dan MTTR ........................................................ 35 

4.2.4 Perhitungan Reliability ..................................................................... 37 

4.2.5 Perhitungan Preventive Maintenance Berdasarkan Reliability ........ 40 

4.2.6 Perhitungan Preventive Maintenance Modularity Design ............... 45 

4.2.7 Perhitungan Depresiasi .................................................................... 49 

4.2.8 Perhitungan Kelayakan Investasi ..................................................... 50 

4.3 Analisa dan Intepretasi Hasil ...................................................................... 52 

4.3.1 Analisa Perhitungan Preventive Maintenance Berdasarkan Nilai 

Keandalan ..................................................................................................... 52 

4.3.2 Analisa Perhitungan Preventive Maintenace dengan Modularity 

Design Berbasis Waktu ................................................................................. 52 

4.3.3 Analisa Perhitungan Preventive Maintenace dengan Modularity 

Design Berbasis Sebab-Akibat...................................................................... 53 



 

xiii 

 

4.3.4 Analisa Perhitungan Depresiasi ....................................................... 54 

4.3.5 Analisa Kelayakan Investasi ............................................................ 54 

BAB V  KESIMPULAN DAN SARAN ................................................................. 55 

5.1  Kesimpulan ...................................................................................... 55 

5.2  Saran ................................................................................................ 55 

Daftar Pustaka ......................................................................................................... 57 

Lampiran ................................................................................................................. 59 

 



 

xiv 

 

DAFTAR TABEL 

Tabel 1. 1 Data Hasil Produksi Mesin Cetak Offset Tahun 2021 ............................ 3 

Tabel 1. 2 Data Histori Kerusakan Mesin Cetak Offset ........................................... 4 

Tabel 2. 1 Peneliti Terdahulu ................................................................................. 18 

Tabel 3. 1 Form Data Penggantian Komponen Akibat Kerusakan ........................ 23 

Tabel 3. 2 Form Data Frekuensi Kerusakan Komponen Mesin ............................. 24 

Tabel 3. 3 Form Data Penggantian Komponen Akibat Kerusakan Mesin ............. 24 

Tabel 3. 4 Jadwal Penelitian .................................................................................. 27 

Tabel 4.  1 Data komponen mesin cetak offset ...................................................... 29 

Tabel 4.  2 Data Roll Air ........................................................................................ 30 

Tabel 4.  3 Data Roll Tinta ..................................................................................... 30 

Tabel 4.  4 Data Roll Tarik .................................................................................... 30 

Tabel 4.  5 Data Roll Blanket ................................................................................. 31 

Tabel 4.  6 Data Roll Plat ....................................................................................... 31 

Tabel 4.  7 Data Downtime Mesin Cetak Offset .................................................... 31 

Tabel 4.  8 Penentuan Distribusi Time To Failure ................................................. 33 

Tabel 4.  9 Penentuan Distribusi Time To Repair .................................................. 34 

Tabel 4.  10 Nilai Parameter Time to Failure ........................................................ 35 

Tabel 4.  11 Nilai Parameter Time to Repair ......................................................... 35 

Tabel 4.  12 Hasil Perhitungan MTTF ................................................................... 36 

Tabel 4.  13 Hail Perhitungan MTTR .................................................................... 36 

Tabel 4.  14 Nilai Keandalan Mesin Cetak Offset ................................................. 38 

Tabel 4.  15 Biaya Pemeliharaan Komponen Roll Air........................................... 40 

Tabel 4.  16 Biaya Pemeliharaan Komponen Roll Tinta ....................................... 40 

Tabel 4.  17 Biaya Pemeliharaan Komponen Roll Tarik ....................................... 41 

Tabel 4.  18 Biaya Pemeliharaan Komponen Roll Blanket ................................... 41 

Tabel 4.  19 Biaya Pemeliharaan Komponen Roll Plat .......................................... 41 

Tabel 4.  20 Total Biaya Pemeliharaan Mesin Cetak Offset .................................. 42 

Tabel 4.  21 Biaya Preventive Maintenance Komponen ........................................ 43 

Tabel 4.  22 Rekap Nilai Biaya Preventive Berbasis Reliability ........................... 44 

Tabel 4.  23 Waktu Pencegahan Terdekat <= 10 Hari ........................................... 45 

Tabel 4.  24 Pengelompokan Komponen Berdasarkan Waktu Terdekat ............... 45 

Tabel 4.  25 Rekapitulasi Biaya Preventive Maintenance Modularity Design 

Berbasis Waktu ...................................................................................................... 46 

Tabel 4.  26 Pengelompokkan Komponen Berdasarkan Hubungan Sebab Akibat 48 

Tabel 4.  27 Rekapitulasi Biaya Preventive Maintenance Modularity Design 

Berbasis sebab Akibat ............................................................................................ 49 

 

 



 

xv 

 

 

DAFTAR GAMBAR 

Gambar 1. 1 Proses Produksi ................................................................................... 2 

Gambar 1. 2 Mesin Cetak Offset .............................................................................. 2 

Gambar 1. 3 Data Downtime ................................................................................... 4 

Gambar 2. 1 Uji Kesesuaian .................................................................................. 13 

Gambar 2. 2 Fungsi dan Tipe Modul pada Modular System dan Mix System ...... 14 

Gambar 2. 3 Simbol Model FTA ........................................................................... 17 

Gambar 3. 1 Flowchart .......................................................................................... 26 

Gambar 4. 1 Diagram pareto .................................................................................. 32 

Gambar 4. 2 Hasil Pengujian Komponen Roll Air ................................................ 33 

Gambar 4. 3 Hasil Uji Anderson Darling .............................................................. 33 

Gambar 4. 4 Fault Tree Analysis Kerusakan Roll Blanket .................................... 47 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xvi 

 

Halaman ini sengaja dikosongkan 


